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'Digestion  of  egg  albumin  by  the  human  gastrointestinal 
tract  was  studied  in  15  adult  Chinese  males,  using  tlic  oral  lavage 
method  developed  in  our  laboratory.'"  B^xcept  for  an  intermission 
period  of  or  2i  hours,  subjects  drank  an  isotonic  saline 
solution  continucusly  during  the  study  period.  Fractions  of  the 
oral  protein  load  digested  v,ere  significantly  greater  in 
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subjects  allowed  2 hours  dicioslion  time  (mean,  tlian  in  thoi^c 

f'ivon  only  1 hour  for  dip.estion  (32,^)*  Furthermore,  subjects 
showed  f.r.'ator  die;o3tion  of  the  coohed  albumin  than  the  ra\/ 
proteirn  91/»  versus  36>?  dif^estion.  These  results  indicate  the 
feasibility  of  the  oral  lavage  method  for  nutritional  studies. 

'The  fraction  of  test  protein  digested  was  significantly 
greater  in  younger  subjects  than  in  older  onesi  k'ifi  and  32/», 
respectively,  with  1 hour  digestion  time.  This  suggests  that 
digestive  activity  of  the  huuan  gastrointestinal  tract  decreases 
with  an  increase  in  age. 

Clinical  application  of  the  protein  digestion  test  by  the 
oral  lavage  method  was  first  done  on  a patient  with  Kwashiorkor- 
like  syndrome.  No  protein  digestive  capacity  could  be  detected 
during  his  illness  while  protein  digestive:  capacity  XL-bumed  to 
aoout  60;.'  that  of  a normal  person  during  his  convalescence,  5 
weeks  after  removal  of  a blind  intestinal  loop.^ 
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Durinf;  the  past  3 years,  an  oral  lavage  method 
^ has  been  developed  for  studying  protein  digestion 

I and  absorption  by  the  entire  gastro- intestinal  tract 

t in  man.  The  oral  lavage  method  has  been  found  to  be 

* safe  without  untoward  effects.  Heart  rate,  blood 

l>  pressure  and  plasma  electrolytes  have  been  stable 

during  the  period  of  lavage  (Phillips  et  al.  1977) • 

The  method  of  study  has  been  described  previously 
(Phillips,  1975)*  Essentially,  the  fasting  normal 
subject  drinking  an  isotonic  saline  solution  at  a 
rate  of  40  g/min  develops,  in  1 hour,  a diuresis  and 
a diarrhea,  Centinued  drinking  for  a second  hour 
completes  flushing  out  of  all  food,  feces,  and 
bacteria  from  the  gastro-lntestinal  tract.  Drinking 
for  a third  hour  enables  collection  of  tv/o  30-fnin 
control  samples  of  urine  and  stool.  Drinking  is  then 
stopped.  Thirty  minutes  later,  J2  g of  egg  albumin 
in  200  g of  saline  solution  are  ingested,  and  1 or  2 
hours  are  allo'wed  for  digestion.  Then  drinking  is 
resumed  (40  g/min)  with  a dye  marker  in  the  first 
200  ml.  Stool  and  urine  samples  are  collected  every 
30  min,  from  the  occurrence  of  free-flowing  diarrhea 
until  30  after  all  dye  has  disappeared.  Aliquots 

of  stool  specimens  are  analysed  for  total  nitrogen  ; 

and  non-protein  nitrogen.  The  amount  of  protein 
nitrogen  is  estimated  by  difference.  In  healthy 
Chinese  males  given  32  g of  egg  albumin  the  average 
digestion  isi 

20-30  years-old  males  and  1-hour  digestion  = 475? 

40-50  years-old  males  and  1-hour  digestion  = | 

40- 50  years-old  males  and  2-hour  digestion  = 455?  j 

It  is  well  known  from  conventional  nutrition  ' 

studies  that  heat  denaturatien  rf  protein  increases 

digestibility.  Our  6 paired  studies  in  normal  Chinese  j 

subjects  have  shov/n  that  91  per  cent  of  the  cooked 

egg  albumin  la  digested  in  1 hour  while  only  36  per  | 

cent  of  the  raw  protein  is  digested  during  the  same 

digestion  time.  Thus,  there  is  indication  that  the 
oral  lavage  method  is  a rapid  and  convenient  procedure 
for  such  studies  (Phillips,  1975)* 

The  first  clinical  application  of  this  oral  i 

lavage  method  in  diagnosis  of  protein  maldigestion  i 

was  done  on  a patient  with  Kwashiorkor- like  syndrome. 
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During  his  illness  his  ability  to  digest  protein 
was  studied  by  the  oral  lavage  method | no  protein 
digestive  capacity  could  be  detected.  During  the 
convalescent  period,  5 weeks  after  resection  of 
a proximal  Jejunal  blind  loop,  the  patient's  ability 
to  digest  protein  was  again  studied  and  found  to 
be  about  60fS  that  of  a normal  person  of  his  age 
(Huang  et  al.,  I976). 

Amino  acid  clearances  by  the  gastrointestinal 
tract  are  determined.  Intestinal  clearances  for 
methionine,  tyrosine  and  the  branched  chain  amino 
acids  are  around  20  ml/mini  clearances  of  other 
amino  acids  are  all  beyond  3 ml/min.  However, 
clearances  of  amino  acids  by  the  kidney  are  only 
about  1 ml/min,  except  for  glycine,  histidine  and 
tryptophan  which  are  close  to  3 ml/min  (Lee  et  al, 
1975). 
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(b)  an  influx  of  nil  technical  reportn  Ifi^^uc-d  under 
the  contract. 

Annual  Report,  by  Robert  A.  Phillips,  25  Mrach 
1975. 
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d)  001101.117.1011  drawn  bnr.fcl  on  the  renc-archi 

Difiention  of  efi'  albumin  by  the  human  pastro- 
intoEtlnal  tract  way  ytvidied  in  15  adult  Chinese 
males  usinf  the  oial  lavape  method  developed  in 
our  laboratory.  Except  for  an  Intermission 
period  of  1^  or  hours,  subjects  drank  an 
isotonic  saline  solution  continuously  during  the 
study  period.  Fractions  of  the  oral  protein  load 
digested  were  significantly  greater  in  sui.jects 
allowed  2 hours  digestion  time  (mean,  45>)  than 
in  tliose  given  only  1 hour  for  digestion  (32,'^). 
Furthermore,  subjects  showed  greater  d?.gept5 'ti  of 
tlie  cooked  albumin  than  the  i-aw  protein,  91/’  versus 
36;?  dig,estion.  These  results  indicate  the  feasibility 
of  the  ora]  lavage  method  for  nutritional  studies. 

The  fraction  of  test  protein  digested  was 
significantly  greater  in  younger  subjects  than 
in  older  ones,  47,^  and  32,^,  respectively,  v/ith  1 
hour  digestion  time.  This  sugg;ests  that  digestive 
activity  of  the  human  gastrointestinal  tract 
decreases  v/1  th  an  increase  in  age. 

Clinical  application  of  the  protein  digestion 
test  by  the  oral  lavage  method  was  first  done 
on  a patient  with  Kv;ashicrkor-like  syndrome.  No 
protein  digestive  capacity  could  be  detected 
during  his  illness  while  protein  digestive  capacity 
resumed  to  about  that  of  a normal  person  during 
his  convalescence,  5 weeks  after  removal  of  a 
blind  intestinal  loop. 
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( e ) a list  of  ma.jor  ficcompULPhimpntfi i 

A new  procedure,  the  oral  lavaf.e  method,  ic 
developed  for  nutr5tional  studies.  The  method 
io  simple  and  requres  no  more  than  8 hours.  In 
our  study  v/e  found  that  this  method  was  sensitive 
cnou^li  to  detect  protein  digestion  altered  by 
(l)  dif.estion  time, 

i?.) 

(3)  heat  denaturation  of  protein. 

The  method  was  also  sensitive  enouf:h  to  diagnose 
protein  maldicostion  at  least  in  one  patient  v/ith 
Kwashiorkor- like  syndrome. 
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